Basement membrane localization of Frem3 is independent of the Fras1/Frem1/Frem2 protein complex within the sublamina densa.
The Fraser syndrome protein Fras1 and the structurally related proteins Frem1, Frem2 and Frem3 comprise a novel family of extracellular matrix proteins implicated in the structural adhesion of the embryonic epidermis to the underlying mesenchyme. Fras1, Frem1 and Frem2 have been shown to be simultaneously and interdependently stabilized in the basement membrane by forming a ternary complex located underneath the lamina densa. However, the functional relationships between Frem3 and the other Fras1/Frem proteins remain unknown. Here we show that in the absence of Fras1 the basement membrane localization of Frem3 remains unaffected in contrast to Frem1 and Frem2 which are completely abolished from the basement membrane. This indicates that although Frem3 is localized in the sublamina densa similar to Fras1, Frem1 and Frem2 yet it is anchored in the basement membrane independently. We further demonstrate that loss of Fras1 results in the accumulation of Frem2 within epithelial cells. This finding reveals that Fras1 is not only essential as a component of a macromolecular complex for the extracellular stabilization of Frem2 but it is also required for its proper intracellular trafficking and export from embryonic epithelial cells.